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Correct Burner Flow Pattern
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Burner Swirl vs. Eyebrow Formation

—~CORRECT BURNER SWIRL
~TEAR DROP SHAPED FLAME ENVELOPE
—LITTLE OR NO RECIRCULATION ONTO

———’ FURNACE WALL

FURNACE
WALL

EYEBROW
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TIDAY
Uiy

o —~RECIRCULATION OF ASH ONTO
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Figure 4
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INTERMOUNTAIN POWER SERVICE CORPORATION

Engineering Test and Inspection Sheet Sheet _1 of _5
Equipment Burners and Windbox Unit # __2 Test/Inspect. Date _ QOct. 27-28, 1991
Inspector Cecil James Responsible Engineer (Initials)
Item or Test Observations/Comments Recommendations

Extensive modificatidns performed this outage to all Unit 2 burners include
1) Remove 7 inches from the inner air sleeve tip

2) Remove 4 inc
3) 1Install an i
4) Install a sh
5) Install pres

Modifications were
Stabilizers were in
Shrouds were instal

and measuring instrlimentation in the air flow balancing.

All burner elbows,
determined using a
changed out for rea
were measured for c¢
included with this
diffusers were repl

Twenty five burner
deviations as high
Restrictors were no
recommended by B&W.
compared to losses

A windbox side insp
a. Outer
b. 8pin

c. Regis
d. Burne
e. Therm
f. Windb
g. Scann

The following infor
diffuser strut (top

Bl

B2

hes from the lighter shroud

hner air stabilizer provided by RIM Corporation
roud around the outer air register

cribed restrictors in selected burner lines

jmplemented to improve air distribution and aerodynamic
btalled to mitigate furnace gases from licking back int
Jed to balance the air flow from burner to burner, see |

Hiffusers, and deflectors were removed for the air flow
jo-no go gauge to assure nozzle conformance for the stal
ons stemming from severe distortion, holes at the tip,
mparison with measurements taken the fall, 1990 Unit 2
eport. 37 of 48 diffusers had erosion holes in the to;
ced.

ines received new or modified restrictor spools. Prev
8 11.2 percent. Restrictor change outs were performed
made according to IPSC drawings. The restrictor exit

g through the windboxes and burners.
the burner throat area, see photos 1 -~ 3
pbhoto 4. RJIM provided technical assistanc

tests. Nozzle tip deformation was
bilizer installation. Eleven nozzles were
and weld seam cracking. BAll diffusers
outage. Results from the comparisons are
b portion of the cone. A total of 24

jous ¢lean air flow tests indicated flow
to balance primary air within 5 percent.
did not have a 30 degree bevel, as

Calculations found the pressure losses due to the abrépt enlargement to be negligable as

ncurred with a 30 degree bevel, so the restrictors wer

ction was conducted October 27 and 28, during which, t
air registers
anes/ Backplate
er drive linkages
casing seal
couples
x dampers
r sight tubes

ation details burner defects and deficiencies found du
and bottom) measurements, and restrictor modifications

3/4" hole in cone. Top: 1-7/8",
Restrictor changed to 18" ID.

Top: 8-3/4",

Bottom: 5-3/4"

Ceramic diffuser. Bottom: 8-3/4"

installed in the as received condition.

he following items were examined:

ring inspections, diffuser inspection and
performed on each respective burner line.

New diffuser 11/91
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INTERMOUNTAIN POWER SERVICE CORPORATION

Engineering Test and Inspection Sheet Sheet _2 of _5§
Equipment Burnergs and Windbox Unit # _2__ Test/Inspect. Date _Oct. 27-28, 1991
Inspector Cecil) James Responsible Engineer (Initials)
Item or Test Observations/Comments Recommendations

B3

B4

B5

B6

Fl

F2

F3

F4

FS

F6
Al

a2

A3

1/2" hole in cone. Top: 3-1/8",
Restrictor changed to 18" ID.

1-1/4" hole in cone.: Top: 4-1/8",
Top: 4~1/8",
4-1/4",

5",

1-1/2" hole in cone.
1/2" hole in cone. Top:
1/8" hole in cone. Top:

Outer register is warped,

3/8" hole in cone. Top: 5",
Installed 20" ID restrictor.

1/4" hole in cone. Top: 3-1/2",
Installed 20" ID restrictor.
Isolation valve will not close 100
See photo 6. 8pin vane (7:00 posit
3/8" hole in cone. Top: 3-3/4",

Spacer bar weld crack (10:00 position).
Bottom: 6"

Top: 4-1/4",
Top: 3-3/4",

3/8" hole in cone. Top: 3-1/8",
Installed new 20" ID restrictor.

3/4" hole in cone. Top: 3-1/2",
Restrictor changed to 18" ID.

Broken diffuser.

1/4" hole in cone.

Outer register vanes are seized up.
Ceramic diffuser. Top: 8-~5/8",

Bottom: 6-1/2"

Bottom: 6-3/8"
Bottom: 7"

see photo 5.

Bottom: 7~1/4"

Bottom: 6~1/4"

?

Bottom: 6-3/8"

Bottom: 6"
Bottom: 6-1/4"

Bottom: 6-1/8"

Bottom: 8-3/4"

New diffuser 11/91

Bottom: 6-1/8" New diffuser 11/91

Bottom: 6" New diffuser 11/91

New nozzle 11/91

ercent.

Valve repaired 11/91
on) is bent.

Spin vane replaced 11/91
New nozzle 11/91

New nozzle 11/91
New diffuser 11/91

New diffuser 11/91
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INTERMOUNTAIN POWER SERVICE CORPORATION

Engineering Test and Inspection Sheet

Sheet 3  of

-

Eguipment

Burners and Windbox Unit # _2

Inspector Cecil James

Test/Inspect. Date _Oct, 27-28,

Responsible Engineer (Initials)

1991

Item or Test

Observations/Comments

Recommendations

A4

AS
A6
El

E2

E3

E4

ES

E6

Gl
G2
G3
G4
G5

Spin vanes will not open 100%.

1/8" hole in cone. Top: 3-1/4", Bottom: 6-7/8"
Installed new 20" ID.restrictor

Nozzle had split weld seam and holes at tip.

See photo 7.

Ceramic diffuser. Top: 8-5/8", Bottom: 8-5/8"
1~3/8" hole in cone. Top: 1-1/2", Bottom: 4~7/8"

Broken cone. Top: 2~3/4", Bottom: 6~3/8"
Installed new 20" ID restrictor.

Ceramic diffuser. Top: 8-5/8", Bottom: 8-5/8"
Outer register vanes are selzed up.

Ceramic diffuser. Top: 8-1/2", Bottom: 8-5/8"
Restrictor changed to 19" ID.

Outer register vanes are seized up.

1/2" hole in cone. Top: 3-1/4", Bottom: 5-3/4"
Restrictor changed to 18" ID.

1-1/4" hole in cone. Top: 2-~1/8", Bottom: 5-5/8"
Restrictor changed to 18-1/2" 1ID.

No hole. Top: 3=-3/4", Bottom: 5~7/8"
Restrictor changed to 17-1/2" 1D.

Hole in nozzle wall adjacent to diffuser. See
photo 8. )

2" hole in cone. Top: 3-1/2", Bottom: 7"
2-3/4" hole in cone. Top: 2", Bottom: 6~7/8"
1/2" hole in cone. Top: 3-3/4", Bottom: 6-1/4"
1/8" hole in cone. Top: 1-1/2", Bottom: 6-1/2"

1/8" hole in cone. Top: 3-3/4", Bottom: 6-7/8"
Restrictor changed to 19" ID.

New

New

New

New
New
New

New

New

New

New

nozzle 11/91

diffuser 11/91
diffuser 11/91

diffuser 11/91
diffuser 11/91
nozzle 11/91
nozzle 11/91

diffuser 11/91
diffuser 11/91

diffuser 11/91
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INTERMOUNTAIN POWER SERVICE CORPORATION

Engineering Test and Inspection Sheet

Sheet 4 of 5 _

Equipment Burners and Windbox Unit # _2 Test/Inspect. Date __Oct. 27-28, 1991
Inspector Cecil James Responsible Engineer (Initials)
Item or Test Observations/Comments Recommendations

Gé6
Cl
c2
Cc3

c4

C5

cé6

H1

H2
H3

H4

HS

H6

D1

tips.

H pulverizer was o
See photo 1

Ceramic diffuser. Top: 8-5/8", Bottom: 8-5/8"
1-5/8" hole in cone.. Top: 4-1/2", Bottom: 6~1/2"
Ceramic diffuser. Top: 8~1/2", Bottom: 8-3/4"
1/8" hole in cone. Top: 6-3/8", Bottom: 6-3/4"

3/8" hole in cone. Top: 4-1/4",
Installed new 20" ID restrictor.

Bottom: 6~3/4"

1/4" hole in cone. Top: 3-7/8", Bottom: 6"
Installed new 20" ID restrictor.

Spin vanes are bound up.

Broken diffuser. Top: 2-7/8", Bottom: 6"

Nozzle wall at alloy weld joint bulged approximately
1/2". See photo 9.

gs recieving new rotating throats. During which, consi

.

1" hole in cone. Top: 2-7/8",
Installed new 20" restrictor.

Top: 8-3/8",

1~1/2" hole in cone. Top: 1-3/4",
Installed new 20" restrictor.

1-~1/4" hole in cone. Top: 4-1/4",
Restrictor changed to 18" ID.

i~1/2" hole in cone. Top: 3", Bottom: 6"
Restrictor changed to 17-1/2" 1ID.

1" hole in cone. Top: 1-3/4", Bottom:
Restrictor changed to 17-1/2" ID.

Bottoms 5"

Broken ceramic diffuser. Bottom: °?

Bottom: 6~3/8"

Bottom: 5-1/2"

6-1/2"

Spin vane gears (12:00 position) not meshing.
1/2" hole in cone. Top: 3-1/4", Bottom: 6-~3/4"
Restrictor changed to 17" ID.

" New diffuser 11/91

New nozzle 11/91

New nozzle 11/91
New diffuser 11/91

Herable ash accumulated in the nozzle
New diffuser 11/91

New diffuser 11/91

New diffuser 11/91
New nozzle 11/91

New diffuser 11/91
New nozzle 11/91
New diffuser 11/91

New diffuser 11/91

New diffuser 11/91
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INTERMOUNTAIN POWER SERVICE CORPORATION

Engineering Test and Inspection Sheet Sheet

5

of _5

{8}

Equipment _Burners and Windbox

Inspector

Cecil James

Responsible Engineer (Initials)

Unit # _2 _ Test/Inspect. Date _Oct. 27-28,

1991

Item or Test

Observations/Comments

Recommendations

D2

D3

D4

D5

D6

3/4" hole in cone. Top: 4-1/2", .Bottom: 5-1/2"

Restrictor changed to 18"

ID.

1/4" hole in cone. . Top: 4~-1/2", Bottom: 5-3/4"

Restrictor changed to 18"

ID.

Ceramic diffuser. Top: 8-1/2", Bottom: 8-5/8“
Restrictor changed to 18-3/4" 1ID. v

5/8" hole in cone. Top: 3-1/4", Bottom: S5-1/2"
Installed new 20" ID restrictor.

Spin vanes are bound up.
Broken ceramic diffuser.

Top: 8~1/2", Bottom: 8-5/8"

New diffuser 11/91

New nozzle 11/91
New diffuser 11/91
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UNIT 2 BURNER DIFFUSER MEASUREMENTS

Taken October, 1990 and October, 1991
Wear Monitoring

-
o

NEW
CERAMIC

......... ).
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/
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B3 B4

Burner Number
**Numbers above bars indicate size of hole in cone

Strut Measurement

TOP 10/90

TOP 10/91
~1BTM 10/90

NN BTM 10/91
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INTERMOUNTAIN POWER SERVICE CORPORATION '
Engineering Test and Inspection Sheet Sheet _1 of _1
Equipment _Burners and Windbox Unit # _1 Test/Inspect. Date _April 11, 1992
Inspector _Cecil James Responsible Engineer (Initials)
Item or Test Observations/Comments Recommendations
Unit 1 burner work isg|identified as capital proiject IGS91-3.
New Burners Installed
All Unit 1 burners wete replaced with new B&W burners including new diffuser§, deflectors, and nozzles. The new

burners have the fund

1. The outer registér back plate is segmented to allow movement as thermal|stresses rise.
are 309 stainless steel except the outer register front plate which is 304 stainless steel.

2. All burner parts
3. All burner parts
4. A second support
5. Linkages to the
linkages used on
6. A single angle bj

the outer register back plate from deforming backwards.
7. A second observation port was placed in the outer air zone.

new ports to see

01d Burner Condition
The original burners
See photos 1 -~ 6.

Flvash Accumulation in

Theése burners never gave any indication of nozzle fires w
limited oxidation. Other burner components show little damage since the las

exposed to radiant heat was designed thicker to provid
channel was added to the outer register back plate and
buter register vanes and the inner air spin vanes are a
the original burners were reliable and required little
race from the top of the outer register back plate to t

The scanne

'if flame detection could be improved.

removed from the windboxes incurred extensive nozzle da

windbox

Flyash accumulation i

Burner Isolation Gates
All burner isolation

the 100 percent open position which resulted in gate and gate-seat wear, see
prevented a complete Beal when the gate was 100 percent closed, see photos 1

hates were removed for burner work. Most gates failed -

Air Flow Tests
Adjustable shrouds w
Air flow tests on th

maximnum deviation frém burner to burner.

inner and outer secondary air zones. Results show ai

hmental design features of the original burner design wlth the following exceptions:

h the B, A, G, and H windboxes appear greater than normal.

re placed across the outer registers and back plates were tuned in conjunction with data from

more rigidity..

one to the outer register front plate.
heavy duty (HD) type. The HD type
maintenance.

he burner casing was installed to prevent

s in the F row were installed in these

hage particularly G, B, and E burners.
nile in service and the nozzles show
. outage.

See photos 7 and 8.

Lo retract completely from the coal path i
Lpho§o§29 and 10. The erosion on the gate§
an .

+ flow improved to +10 percent




INTERMOUNTAIN POWER SERVICE CORPORATION

Engineering Test and Inspection Sheet Sheet _2 of _2
Equipment _Burner and Windbox Unit # Test/Inspect. Date _April 11, 1992
Inspector Cecil James ‘ Responsible Engineer (Initials)
Item or Test Observations/Comments Recommendations

78500 Zdl

Burner Line Restrictor .

Certain burner line restrictors were scheduled for modification in an effort|to balance primary air flow, photo 13.

23 restrictors were selected but only nine were completed. Asbestos gaskets|were found in some restrictor joints, see
photo 14. Since no ohe was prepared for an asbestos abatement procedure, the restrictors that were disassembled were
re-installed in it's ¢riginal location.

Completed restrictor Lork was limited to the following:

Burner ILine old Restrictgf Size (ID inches) New Restrictor Size (ID inches)
Al 20
A4 21 20
c4 21 19
(o} 21 20
D1 17.5 18
DS 21 20
G4 18.38 18
G6 18.38 18
H3 21 20

All further restrictof work will be scheduled to coincide with future pulverizer maintenance.
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Photo

Photo 3:

G Row Burner

1: B Row Burner Deformation

Severe Nozzle Deformation

Photo 2:

Photo 4:

G Row Burner -

G Row Burner

Severe Nozzle Deformation

Severe Nozzle Deformatio:
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Photo 7: Flyash Accumulation -~ A Row

Photo 6: Severe Nozzle Deformation

Photo 8: Flyash Accumulation - B Row



Photo 9: Isolation Valve ~ Gate Open But Still in Coal Path

Photo 10: Tsolation Valve - Gate Open But Still in Coal Path
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Photo 11: Isolation Valve - Gate Will Not Close Completely

Photo 12: TIsolation Valve - Gate Will Not Close Conpletely
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Al Restrictor Installat
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Photo 13
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D4 Rest

Asbestos Gasket

Photo 14

IP7_004589



